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CHAPTER I 
THE PRCBL3M 
Statement of the problem. It was the purpose of this 
problem to develop a set of criteria to evaluate the total 
arithmetic program of an elementary school. These criteria 
consist of specific statements \ffiich indicate desirable con-
ditions and procedures that char~cterize an effective arith-
metic program in the aementary school. Such statements 
provide a basis of evaluation through checklist items which 
enable the individual teacher to examine and evaluate the 
effectiveness of his own work as part of the total elementary 
school program. 
Justification of the problem. Appraisal of the type 
and calibre of instruction has been stressed as one of the 
more important needs of present day education. The effect of 
the recent w~r on the people of this nation has created the 
necessity for examining and.modifyinf!, the school 1 s instruc-
tional and curriculum program, if necessary, if the schools 
hope to serve the suppo.rting communities in a realistic way. 
Reavis and Cooperl seem fully justified in writing, as the 
result of a survey taken in the Chicago area,.that greater 
1 Vfilliam C. Reavis and Daniel H. Cooper, ''Postwar 
Changes In The Curriculum And In Instructional I-Taterials, n 
Elementary School Journal·,'-44:584, January, 1941". 
• 
1950 Edition, developed by the Cooperative Study of Secondary 
School Standards. This instrument~is designed to evaluate 
the total program of the. junior and senior high school. Such 
an evaluation is carried on mainly by teachers evaluating their 
own program and having their evaluation checked by a visiting 
committee. 
Systematic evaluation of one 1 s instruction se!~ms 
necessary if teaching duties are to be performed more effec-
tively. In view of this and the extensive use to which the 
secondary instrument has been -put, the construction of a 
similar set of criteria on the elementary school level seems 
fully justified. The need for determining our nresent status 
therefore becomes evident before improvement can be affected. 
The evaluative criteria developed from thi~ research exam-
ines that area of.the elementary school arithmetic program, 
generally considered to include grades one through six, in 
relation to the total elementary school curriculum. 
2 
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CHAPTER II 
REVIEW OF THE LITERATURE 
J.Wuch has been v-rri tten in regards to the curricular 
' .. 
area of arithmetic, all of vvhich falls into one of the fol-
lowing subdivisions: Content, Methods, or Instructional 
Materials; only a review of the ideas and opinions of the 
authorities in the field will be given. 
Research related to Content. There was a time, per-
haps t>1vo or three decades back, when each grade level h8.d 
definitely prescribed grade placement of subject matter. 
The Committee of Seven, under th~ chairmanship of Dr. 
Carleton W. \vashburne, former Superintendent of Schools, 
\'Jinnetka, Illinois, conducted a far reachin~ study on the 
gradation of arithmetic topics and nrocesses. One of the 
many criticisms to come out of this great survey was the 
fact that umany topics were being taught at levels long 
before the pupils had.the mental maturity requ:i.red for 
mastery •111 Since then, through the efforts of this study 
and many more, we have come to realize the tremendous 
importance of individual differences through an understanding 
of child growth and development and its effect on meaningful 
1 Leo J. Brueckner and Foster E. Grossnickle, H ov-r To 
Make Arithmetic Ivlfeaningful (Philadelphia~ The John C. ''Tinston 
Company; 19LJ-7), p. 86. 
3 
learning. Thus we can justifiably conclude that cut and dried 
gradation of content is not desirable; that the only defensible 
bases of gradation are pupil needs and learning difficulty of 
the various elements and processes. 
The Evaluative Criteria for arithmetic developed in 
this survey b:reaks the content into t1"1'o narts, the nearly 
elementary levels,n generally considered .to mean grades one, 
two, and three, and the 11later elementary levels, 11 encom-
passing grades four, five, and six. This was done first of 
all to give an idea of where a complete and well-in·t e g-rated 
arithmetic program begins with number and how progression 
is made into the more difficult areas, and secondly, to 
facilitate the application of the instrument. 
The content items found on pages three and four of 
the evaluation booklet contain, in checklist form, the results 
of the: writer t s findings taken from a survey of cu·,:'rent perio-
dicals and books. Throughout this entire section, an attemnt 
v.ras made to consider those experiences which de2l i'Ji th the 
major elements of each of the four operations for whole num-
bers, fractions, and decimals. These elements have been 
grouped into one of the two major levels described above 
according to pupil readiness, need, and difficulty. 
Brueckner and Grossnickle, 2 in discussing a tentative 
2 Ibid., pp. 90-91 
4 
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application of available research on gradation, has included 
complete and comprehensive suggestions on grade placement 
in outline form. 
JJiorton,3 in discussing the arrangement of arithmetic 
content in the grades, purposefully points out that what at 
one time appeared in the nearly elementary level" is now 
taught at the nlater elementary level. a To be more specific, 
most elements of multiplication and division ~rere taur:ht in 
grade three, but have since been postponed to grade four. 
Division of two or more digits has been moved, in most places, 
from the fourth to the fifth grade. And now, many of the 
operations involving common fractions can be found in grade 
five instead of grade six. 
The arithmetic content, as found in this research, 
represents an effort to round out the arithmetical experiences 
of the elementary school pupil, and attempts to make them 
more meaningful, interesting, and useful. The few changes 
mentioned in the above parar.;,~aph have not made the arith-
metic proR;ramone of greater difficulty, but rather has 
enriched i.t to the degree that it is better unified and affords 
more opportunity for larger numbers of pupils to enjoy a 
greater amount of success. 
3 Robert Lee Norton, TeachingArithmetic In The 
Elementary School, Volume III, Upper ·'J.rades (Ne1,rYork: 
Silver Burdett Company, 1939),- p. 2. 
• 
Research related to Vethods. Wilson, Stone, and 
!)alrympleh maintain that· a discriminating and critical view 
of aims in a subject aids immediately in (1) choosin~ the 
right subject matter, (2) selecting right teaching methods, 
and (3) deciding on the rir-,ht conditions for effective 
teaching. In the modern school pro2;ram the objectives place 
emphasis in instruction upon the development of meanin~, 
accuracy, and spePd in both oral and written computation. 
f:iuch consideration is al~-:;o P::iVPn to carryinR; out the instruc-
tion -in meaningful and thought provoking situations to mf'O\et 
present needs, and to prepare the pupils for future mathe-
matics needs in daily living and in further educRtion.5 
Throughout the entire study, const2nt reference \rras 
found to the idea of r1aking as many of the arithmetical 
experiences as vivid and as mr-'anin~Sful as possible. 'l'he 
rich experience units of Fork, deal in,:; ,,,ri th hroad areas and 
being carefully planned, vJere cited as those vvhich lead to a 
well rounded program. In the "limited curriculumtr type of 
arithmetic program, emphasis was found nrimarily to be on 
the mastery of subject matter and computational skills vlith 
little thought, if any, given to the social uses of these 
mathematical procedures. 
4 Guy M. \'Jilson, J\.~ildred B. Stone, and Charles 0. 
Dalrymple, Teaching the Nev-,r Arithmetic (NevJ" York: McGraw-
Hill Book Company, Inc.,-r939), p.J. 
5 Brueckner and Grossnickle, op. cit., p. 1. 
6 
• 
Where the textbook was at one t.ime the Prescribed 
course of study, the majority of authors seemed to agree upon 
the fact that it should be consulted as an aid to learning 
and used as a source of information by pupil and teacher 
--
alike. In this way, lrlheat6 points out, opportunities for 
pupil cooperation can be made use of in planning and selecting 
the various activities 1-rith greater independence from the 
text. In keeping vvith the many references to child growth 
and development, instruction along these lines must neces-
sarily be adapted to the needs, interests, and abilities of 
the pupils. Longer, more flexible periods of work permitting 
the use of concrete materials, visual aids, and community 
resources are a part of what Brueckner and Grossnickle'l 
:-:·-think should be included in our nresent day· arithmetic pro-
gram. 
Sptizer8 strongly ~mphasizes in his writin~s the need 
for providing practice and proper drill, and review. The 
two terms must be clearly differentiated in onets mind if 
such are to be employed· effectively. If drill is to be 
6 Harry G. Vlheat, "The Nature And Sequences Of Learn-
ing Activities In Arithmetic," Fiftieth Yearbook of the 
National Society for the Study of Education, Partii-;-I951, 
p. 27. 
·• 7 Brueckner and Grossnickle, op. cit., p. 21. 
8 Herbert F. Spitzer, ntearning And Teaching Arithme-
tic," Fiftieth Yec:.rbook of the National Society for the 
Study of Education, Partii~951, p. 142. --- ---
7 
beneficial, it must necessarily follmv the understanding of 
• proper procedures; it is only utilized in cases where 
strengthening of weaknesses is found to be necessary. 
• 
Review, on the otherhand, if used correctly as a teaching 
m~thod, is used just as the word implies, to re-teach or 
help in re~learning the principles necessary for a more com-
plete understanding of previously taught nrinciples and their 
application to arithmetical problem solving situations. 
In the Fiftieth Yearbook of the National Society for 
the Study of Education, Spitzer9 carries on a detailed dis-
cussion of those principles which he considers pertinent to 
the teaching and understanding of elementary school arithme-
tic. Such comprehensions must necessarily provide for those 
relations vJhich c rmsti tute the best basis for understanding 
the major portions of the arithmetic work. Procedures for 
experiential learning, provided through exploration, self 
activity, trial and error, are some ways that were cited as 
contributing emphases in a program designed to develop 
meaning and understanding. In separate discussions, SpitzerlO 
and \'fueat11 emphatically point out, in similar terminolocy, 
the need for teachers of arithmetic to give due consideration 
to the learning rate and various achievement levels of the 
9 Ibid., p. 140 
10 Loc. cit~ 
11 Wheat, QE· cit., p. 27. 
8 
• 
• 
individual pupils. Provisions in teaching for the many 
varied levels of thinking and interest can be made through 
constant consideration of the pupil's effort, and accepting 
such as his best evidence of achievement. The subject of 
homework was given light consideration 1-vith the idea that 
if such had to be assigned; individual pupil need should be 
the determining factor in making the assir,;nment. Better 
~/ interpretation in problem solving can be realized if pro-
visions in arithmetic instruction are made to establish 
understanding of what the finding of an answer reauires. 
Such opportunities aid the pupil greatly in determining the 
.... 
correct procedures to follow in arriving at an accurate 
answer. It was pointed out too, by Buswell~2 that v1ell 
organized instruction; throu~h systematic verbal presentation, 
provides relatedness in number work. Along with such a 
procedure, interest, provided through a high degree of 
motivation, was termed important throughout all levels of 
arithmetic teaching. 
The instructional program in arithmetic makes a 
place for the critical use of standardized and teacher made 
tests in which measurement is made of the calibre of instruc-
tion and degree of learning that has taken place. ~'Iany times 
12 Guy T. Buswell, 11The Psychology Of Learning In 
Relation To The Teaching 0f Arithmetic·, n Fiftieth Yearbook 
of the National Society for the Jtu~ of Education, Part II, 
195r,-p. 150. 
9 
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in such a program the pupil can benefit from his oV>m partici-
pation in the evaluation of his own progress • 
Research related to the use of Instructional Materials. 
-------- ------- -- --- --- -- --------------
Although there may not be any given set of methods and 
materials to suffice in every teaching situation, the success 
of a meaningful program in arithmetic depends, in Dart, upon 
the intelligent application of the Droper instrument at the 
proper time~ It has bec-m pointed out by l}rossnickle, June;e,, 
and Hetzner13 that careful selection of instructional 
materials by the teacher should give consideration to the 
objectives to be met in the lesson, the stage of development 
of the pupils, and their differences in need, interest, and 
aptitude. It is considered important to keep in mind the 
fact that it is not necessary to have all such devices, 
which are listed in this evaluative instrument, readily 
accessible for use. It is only suggested that a 11 variety" 
of the mentioned materials be available. It is even possible 
that several more, other than those mentioned, be part of a 
collection in any one school. The important item to keep 
in mind, hovrever, is the fact that these instruments are 
considered an important nart ofthe instructional program, 
and therefore the effective use of such means that t.h.e \vork 
• . being done vlill have mr;re significance and meanin~; the 
arithmetic program resulting from the intelligent use of 
13 Brueckner and 0rossnickle, QE, cit., p. 476. 
1.0 
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any number of devices vlill be one of stimulatino.; exneriences 
for arithmetic pupils.---
Items given in section three of this research are 
recommended by Brueckner and Grossnickle, 14 and again by 
Grossnickle, Junge, and Metzner. 15 The list represents a 
fair samplin?.; of the different types of instructional aids 
all of "\"lhich can be purchased,- and many of which might be 
made by the teacher, the clas~:o, or any individual members 
in a class. Depending upon the ability, interest, and needs 
of the group, the biggest part of those devices listed are 
adapted for use by both teacher and pupil. The extent to 
vihich such are effectively used in either of these two '\'Tays 
can be noted at the time the instrument being developed in 
this research is applied. 
The variety of counting and recor·:nition devices, and 
those representing value listed on pages six and seven ·of the 
checklist pamphlet, represents just a sampling of materials 
the authorities feel could be employed along Nith the many 
techniques for giving the pupils the fePling of number, a 
knowledge of the number system, and an understanding of 
14 Loc. Cit. 
15 Foster E. Grossnickle, Charlotte Junge, and 
~'Jilliam Metzner, ninstructional Materials For Teaching 
Arithmetic,H Fiftieth Yearbook of the National Society 
for the Study of Education, Part IT; 1951, p. 156. 
tl 
• 
place value. 16 Each of these instruments may be used by the 
teacher to demonstrate the number facts and the meaning and 
significance of ~osition in our number system. Likffirise, the 
pu:9ils themselves can 1rritness these meaningful exDeriences 
with number not only in their own classroom, but also at 
home in their play. It 1 s the practical use to which these 
materials are put that Cherpes17 feels will assist in build-
ing a better arithmetic foundation in the lower grades. 
For use throus;hout the elementary grade work in 
measurement of various kinds, Brueckner and GrossnicklelB 
list in detail those instruments of measure which can be 
applied to instruction in concrete situations and which could 
provide for many excellent learning activities. These learn-
ing activities necessarily should be arranged by the teacher 
in such a fashion that freouent opportunities for shov'ling 
the social significance of number be provided. For example, 
as is pointed out; the social si~nificance of decimals read-
ily can be shown by means of the speedometer, the stop 
watch, the clinical thermometer, the toy-cash rep;j_ster, 
and many other such implements. In the teaching of denominate 
numbers, the use of the various containers by teacher and 
16 Herbert F. Sptizer, The Teaching; Of Arithmetic, 
(Boston: Houghton Mifflin Company), 1948, pp. 86-117 
17 Toni Cherpes, nvJe Get The Feel Of Numbers, n 
Grade Teacher, 67:30, ~ay, 1~50. 
18 Bruec~1er and Grossnickle, loc. cit. 
i2 
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• 
pupil during the period of instruction mir,ht also prove 
beneficial in developing meaning. r,Iyersl9 discusses the 
point that too often teachers are reluctant to employ annli-
cations to any great extent because they feel that nractice 
always follows theory and is thereby separated from it. 
However, the intergration of theory and practice must be 
employed if a background of meanings in elementary school 
arithmetic is to be developed. 
19 Sheldon S. l\1yers, ;7Applications, :r The 1,Iathematics 
Teacher, 45:210, ~arch, 1952 • 
·1.3 
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CHAPTER III 
I. PROCEDURES USED FOR DEVELOPING EVALTHTIVE CR.I'N~RIA 
FOR THE AREA OF ARITHVETIC 
Procedures used in developing tentative materials. 
The seminar group 1.-vhich developed this set. of Evaluative 
Criteria was headed by Doctor James F. Baker, Assistant 
Professor of Educa.tion at Boston University. It 1-vas 
decided that the format of this evaluative instrument should, 
insofar as possible, parallel that devoloped for the secondary 
level. In keeping vlith such format, it was felt that the 
subject matter areas should be broken down into four major 
headin3s as follows: Content for early and later elementary 
school levels, I:ethods of Instruction, Instructional Materials, 
and Outcomes. 
It was necessary in developing this evaluation instru-
ment, for membGrs of the research· ',?;rCUP to conduct a survey 
of the literature made available through publications of 
various kinds over the last ten years. 'rhe "9urpose \'Ias 
t1:rofold. i?irst, to discover tV"ho the eminent aut.hnrities are 
in the various areas of the total elementa!'y school program 
and secondly, to become ac0uainted with the statements of 
principles, beliefs, and undPrlying philnsophies of these 
authorities. If in this rev iarr of the literature items 
• 
• 
-vrere found upon v.rhich mnre than one author:i_ty ae;r0ed, t'r-}en ·the 
statem~nts were written in c~ecklist form and cat&gnrized 
under one of ;-he four major areas of conce·.-.n in this instru-
ment. The careful \'rorrline; of these i terns '·.ras of utrw)':;t im-
portance in as much as fact,ors of ambip;ui ty a"lcl misj nterpre:.:.;. · 
tat!. on mi g;ht easily interfere 1··:i.th objective uses of the 
instrument. Thereforej terminology necessarily had to be 
kent as simple as possible, avoiding the use of professional 
verbage, but complete enough as to confer thorough men.ning 
and understandinp; of '''hat v-ras being; measured in each check-
list item. 
Criticisms of tentative materials by seminar members. 
------ -- __..... ---- ----
Following vJhat i"ras consider~r'l to be an ade0uate rr~vie:·r of 
literature pertaining to the elementary school arithmetic 
program, a first draft· of :rnateri~ls 11'!as assembleri and presented 
to the seminar group for examinati')n and anproval of the 
various items and terminolon;y used.. It '1vas considered nart 
of the re0ui.red i!Jork of the semin.s.r to carefully examine each 
item of this first draft of material. In connection with this 
phase of the vmrk, seminar members Nere encouraged to add, delete, 
or change any of those items Nhich mi,o;ht possibly be considert?d 
vague, unimportant, or poorly stated • 
The tentetive materials developed in this survey were 
amonr; the first to be presented to the seminar r.;rouD for 
•• 
• 
discussion. Each member reviev.red his cony of the materials 
over the following week • 
At the next meetine a discussion of the arithmetic 
material v.ras held. Comments on the instrument in p.;ener2.l 
:16 
v1ere most favorable. Terminology was approved 1vithout question. 
One ouestion, however, arose on the necessity of includin~ 
such a complete list of instructional materials and devices. 
It '<vas pointed out in this case, that the use of all such 
instruments Nas not considered necessary in a meanine;ful 
program of arithmetic instruction, but rather, a variety of 
those listed or of other devices not Mentioned, should become 
an integral part of an effective ari thn1etic prop;ram. This 
·point vlaS clearly understood by all present at the session, 
and apProval of such a list 1r1as granted. One other minor 
addition was made, that bein~ the title of the first set of 
instructional materials listed. It appeared originally as 
ncounting Devices, n but because of the suggested use of this 
variety including number plates, the abacus, and the toy cash 
register, the members felt th>;t the headin?; should read ncount-
ing and Recognition Devices. tt This too, 1:ras ae;reed upon by 
the entire group. Other than a few corrections made in 
grammar and punctuation, the entire pamphlet \'las accepted 
as ready for printing and submission to the jury of experts 
for their criticisms. 
• 
• 
Methods o:f selection .2f. jurors ~ names £!. the jury 
members participating. During the period upon which a review 
o:f the literature made available in the :field o:f arithmetic 
was being made, it was considered impo_rtant to learn who 
the authorities were that published the in:formation on cur-
rent trends and procedures in the elementary school. Much 
material was uncovered by this writer in the area o:f arith-
metic, but not all o:f the authors to such material could be 
deemed as specialists. Therefore it became somewhat necessary 
to establish a set of criteria upon ~hich the selection of 
jury members would be dependent. In part, the :following 
criteria were considered in the establishing of a jury list: 
l. Prominence or the authors publishing the literature. 
2. Ou~standing contributions made in his :field. 
3. Capacity in which the author is now serving. 
4. Nature and extensiveness or writing. 
5. Location of the authority in relation to other 
writers in the field. 
It appears too that several more such members should 
have been named to the jury list, but in an attempt to have 
a fair geographic representation for purposes o:f establishing 
validity and reliability in the instrument, other prominent 
writers could not be considered. 
1_7 
,. 
There were six participating jury members c~iticising 
the materials submitted to them in the field of elementary 
school arithmetic. Their names are as follows: 
Harry G. Wheat 
Professor of Education 
West Virginia University 
Morgantown, 
Nest Virginia 
Esther J. Swenson 
Professor of Elementary Education 
_University of Alabama 
University, 
Alabama 
Robert 1. Burch 
Lecturer in Education 
Boston University 
Boston, 
Massachusetts 
William A. Brownell 
Dean of School of Education 
University of California at Berkeley 
Berkeley, 
California 
Mildred B. Stone 
Professor of Education 
State Teachers College 
Salem, 
Massachusetts 
Foster E. Grossnickle 
Professor of I1~athematics 
State Teachers College 
Jersey City, 
Ne1--J Jersey 
Procedure of submission of materials to iurors. The 
4IJ jury members were introduced to this research project by means 
of a letter describine the entire evaluation research nroject 
- 1_8 
• 
and inviting each to participate as a member of a national 
jury of experts to criticize tentative materials submitted to 
them. In accepting this invitation, each participating mem-
ber returned to the writer a form letter which assured his 
understanding of the project and what was expected of him in 
examining the materials. All copies of correspondence with 
the various jury members may be found in the Appendix of this 
paper. 
Following the criticisms made by the seminar group, 
the revised materials were mimeographed and made ready for 
distribution to jurors4 Tl"lO copies of the revised materials 
were mailed to each jury member with a covering letter and 
return postage provided. The accompanying letter encouraged 
the various jury members to rr change., delete, or add n to ·any 
material in the form sent them. One copy of the materials 
was to be retained by the juror for his own files, and the 
other set of materials.sent back to the writer Nith the 
criticisms and comments tabulated. Each juror was also 
assured that· his criticisms would be studied carefully, com-
pared with criticisms received from other jury members, that 
his suggestions for improving the materials l·TOuld be incor-
porated into the final revision, and that he would receive a 
copy of such at a later date. The jurors responded immediately 
upon receiving the first draft of the instrument and all such 
~9 
• 
reviewed materials were back in the possession of the writer 
within two 1.1eeks from the date they were sent. Such prompt-
ness in criticising these materials aided greatly in making 
an immediate revision and thus allowing for further progress 
in the development of the instrument and the vrriting of this 
paper. 
Summary of~ criticisms. In summarizing the crit-
icisms found to be general among the jurors, the section under 
Content seemed to be the most widely and specifically adjusted. 
No mentionable com..rnent was received under the other major 
headings. 
The terms ttearlyn and niater elementary.levels" gave 
rise to the ouest ion as· to what g:rade.s \'lere included in each 
level. Since the instrument developed in this research was 
specifically intended for use in the elementary school 1rrith 
grades one through six,. revision was made so that interpre-
tation of nearly levelsn served to consider grades one through 
three, and ttlater levels" to include grades four through six. 
The original terminology was.found unaualified, however, in 
two separate references during the review of literature. 
Mention of this was made in chapter ti'VO of this paper. 
Also suggested to be vague as t o meaning was the use 
• of the words ''mastery" and "extendinp; the use of" in sev8ral 
20 
• 
of thase items pertaining to the understanding of number 
facts and various other fundamentals. In a meaningful approach 
to the subject matter, with consideration given to child growth 
and development~ it was pointed out as being necessary for 
one to consider "mastery11 as·an understanding of the number 
operations and solution of the problems at hand on the various 
levels of pupil accomplishment. In this manner, nmasteryrt 
will not be the same for all pupils, but rather will be deter-
mined by a previous background of understandings, knmvledges, 
skills, and by pupil aptitude. The term "extending the use 
ofn was clarified ih each case so as to show to vrhat extent 
the basic fact in question was to be carried in developing 
the nev-1er understanding. 
Omitted in the first draft of materials, and so recog-
nized by the jury, was an item to include the measuring of 
the understanding of ordinal and cardinal use of number. 
Also criticized as to exact meaning was item number one under 
Content vrhich had to do with counting and enumeration. It 
was amended so as to mean counting and enumeration forv-rard 
and backvvard by one 1 s, two 1 s, five 1 s and ten 1 s. 
Although only one juror co~~ented on the advisability 
of including an item on the. use of pupil made devices,. this 
• '\vriter felt it a considerably important and worthvrhile addi-
tion to the instrument. \.'Jhile another juror felt it -vlise to 
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make provisions to show the nature and extent to 1r-rhich the 
variety of devices \'Vas to be used by pupil and teacher, it 
was pointed out earlier in this paper that such observations 
may be made through intelli~ent consideration and use of the 
number scale in rating each. In this way, it would not be 
considered necessary to include other items to measure this 
aspect of their use • 
• 
• 
II. FINAL REVISION OF SECTION D - 2 
EVALUATIVE CRITERIA FOR ARITHI\1ETIC 
• 
D - 2 
ARITHr..mTIC 
Statement of Guiding Principles 
Arithmetic, an organized body of subject matter, 
is taught for its practical value and because of th~ 
opportunities it affords for developing methods of 
lo~ical thinking. · 
In the early elementary school levels, stress is 
placed upon quantitative imagery through manipulation 
of objects and groups of objects to develop numerical 
relations and proficiency in the fundamentals of addi-
tion and subtraction. As the pupils progress in know-
ledge and mastery of the fundamentals through multipli-
cation and division, elementary concepts of fractions 
are introduced to provide a basis for more advanced 
work. 
Emphasis in all instruction is upon the devAlop-
ment of meaning, accuracy, and speed in both oral and 
written computation. By the use of more advanced prob-
lems adapted to the abilities and experiences of pupils, 
opportunities are provided to dev.elop abilities in 
interpretation of number relations and mathematical 
data in a variety of subject areas. Throughout all 
elementary year levels arithmetic instruction is car_;· 
ried out in meaningful and thought provoking situations 
to meet present needs and to nrepare for future mathe-
matics needs in daily living and- in further educat:.ion. 
NA:ME OF SCHOOL ....•.................. DATE ............ . 
Checklist and evaluation ratings made by: 
··········~····-·--························ 
·············"·~························· 
........................................... 
(Experimental copy; not to be reproduced) 
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INSTRUCTIONS1 
vJhen the features in this section are being checked and 
evaluated, persons applying the ratings should ask: "How well 
do the practices in this school meet the needs of thA pupils 
and community?n The two-fold nature of the v-rork--evR.luation 
and stimulation to improvement--should be kept in mind. Care-
ful, discriminating judgment i.s essential if these purnoses 
are to be served satisfactorily. 
The ch~cklists consist of Provisions, conditions, or 
characteristics found in n-ood el8mentary schools. Although 
they are recommended provisions, a school lacking some of-
them may have other compensating features. 1pace is provided 
to record th"'se features as additional 5tems or under Corrlf'lePts. 
The checklist i terns should be marker'!. as follows: 
/~ if the provision or conrl:Ltion is made extensivF~ly: if the provision or condition is made to some extent; 
X if the provision or condition is very limited; 
I,.: if the provision or condition is mi:~sinr; and needed; and 
N if the provlSJ.on or condition is not desirable or does 
not apply. 
Bvaluations represent th.e best judgment of those making 
the evaluation after all evidence including results of ob- · 
servations, consideration of ratings on checklist items, and 
other data \J'Jhich may be available have been considered. Eva::t-
uations should alv-TaVS be made Qy the local Staff mefllber.s even 
"t'hough these evaluations may .be checked later by a visiti!lg 
com.rnittee. The evaluation ratings should be made by r:eans of 
the scale defined belou. 
5--Excellent; the provisions or conditions are extensive 
and functioning excellently. 
4--Very Good;* 
a. the provisions or conditions are extensive and 
are functioning well, or 
b. the pr0visions or conditions are moderately 
extensive but are functioning excellently. 
3--Good; the provisions or conditions are moderately 
extensive and are functioning well • 
1. Adapted from Evaluative Criteria, 1950 Edition, published 
by the Cooperative Study of Secondary-School Standards. 
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2--Fair;* 
-a. the prov1s1ons or conditions are moderately 
extensive but are functionin.o; poorly, or 
b. the provisions or conditions are limited in 
· extent but are functioning well. 
1--Poor; the provisions or conditions are limited in 
---eitent and are functioning poorly.· 
T>:T--Missing: the provisions or conditions are missing 
and are needed; if present they would make a contri-
bution to the needs of pupils. 
N--Does Not Apply; the provisions or conditions are miss-
ing but do not apply or are not desirable for the 
children of this community. (Reasons for the use 
of this symbol should be explained in each case 
under Comments.) · 
* Staff members may wish to use the symbols n4a" or "4b,n 
"2an or "2b .. " 
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I. COI'!TENT 
Checklist 
The arithmetic work in the early elementc>.ry levels, .r;enerally 
considered to contain grades one through three, includes such 
experiences as: 
( 
( 
) 1. Counting and enumeration. (e.g. forward and back-
ward by one 1 s, t"t,ro 1 s, five t s, and ten 1 s) . 
2. 
) 3. 
) 4. 
Identifying numbers to two hundred. 
Writing numbers to one hundred. 
26 
Using numbers in various activities, (e.g. scoring 
in games, taking attendance, ordering milk and lunches). 
( ) 5. Establishing ten as a basis of the number system. 
( 
( 
( 
( 
6. Reading and writing numbers to five hundred. 
7. Using measures, (e.g. pint, quart, gallon). 
) 8. Using number concepts for telling time and reading 
the calendar. 
) 9. 
10. 
11. 
12. 
13. 
14. 
~-~astering addition and subtraction facts concretely 
through ten. 
Reco~:?;nizing fractional parts, (e •. ~. halve.s, thirds, 
fourths). 
Understanding simple place value to four places. 
Understanding zero as a place holder. 
Understanding all the higher decade addition and 
subtraction facts. 
Using addition and subtraction facts as processes 
in simple examples and problems. 
15. Understanding the principles involved in carrying 
and borrowing in addition and subtraction. 
16. Mastering the multiplication and division facts 
through five. 
• 
·• 
) 
( 
17. Related even one figure division. 
18 . Extending use of fractions in measurement, (e. g. 
half yard, quarter past the hour). 
19. Computing with objects of.value, (e.g. play money, 
stamps, tokens). 
20. Reading money values and making chanrse. 
21. Introducing distance, including inch, foot, yard, 
and use of each. 
22. Introducing relationships in distance, (e. p;. t1"1Plve 
inches equal one foot, and three feet ecual one 
yard). . . 
( 23. Understanding the use of number in the cardinal and 
ordinal sense. 
24.. Understanding the meaning and use of the vocabulary 
of arithmetic for the grade. 
( ) 25. 
( ) 26. 
Evaluations 
( a. How adeauately does the content in arithmetic at 
the early elementary levels provide readiness for 
extending the use of fundamentals? 
b. To vJhat extent do the offerings provide for the 
application of arithmetic in situations which are 
meaningful? 
Comments: 
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·Checklist 
The arithmetic work of.the later elementary levels, generally 
considered to contain grades four through six, includes such 
experiences as: 
( ) 1. 
( ) 2. 
) 3. 
4. 
5. 
6. 
( ) 7. 
( ) - 8. 
9. 
10. 
) 11. 
12. 
13. 
14.. 
15. 
16. 
17. 
Completing all multiplication and division facts. 
Computing simple division with uneven auotients. 
Mastering multiplication with one figure multi-
pliers, Nith and without carrying. 
r~stering division with one fi~ure divisors. 
Extending the work of fractions, (e.g. to include 
siXth's, seventh's eighth's, nineth's, and tenth's). 
Carrying and borrmving in addition and subtraction by 
concrete means. 
Computing with dollars and cents in all processes. 
Working and mastering two-figure divisors with even 
quotients. 
Checking multiplication. 
Computing division with two-figure divisors and un-
even quotients. 
Checking division. 
Applying process of division in problem solving 
with various types of remainders. 
Constructing and interpretin~ line, bar, and pic-
ture graphs. 
Adding and subtracting like fractions. 
Adding and subtracting decimal fractions through · 
thousandths • 
Using three and more figure multipliers. 
Multiplication and division of fractions. 
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( ) 
18. 
19. 
20. 
21. 
Estimating_and correcting quotients. 
Extending the use of fractions, (e.g. unlike frac..; 
tions, mixed numbers, etc.). 
Multiplying and dividing of decimals. 
Dividing with three figures, all types of 
difficulty. 
22. Completing-work in multiplication and division 
of decimals. 
( 23. Extending the use of decimals. 
( 24. Problem solving, all degrees of difficulty, 
25. Estimating answers in problem solving. 
26. Using mathematical procedures and computational 
skills in social situations. 
27. 
28. 
Evaluations 
a. How adequately does the content at the later 
elementary level provide for the development of 
know-ledges and skills needed by all pupils? 
b. To what extent do the offerings at the later 
elementary level provide fo~ the application of a 
arithemtic in situations which are meaningful 
to pupils? 
c. To what extent is work in problem solving develop-
ing methods of logical thinking? 
Comments: 
• 
Checklist 
. ( 1. 
II. r~THODS OF INSTRUCTION 
Instruction is designed to meet ob.iectives of need, 
ability and interest of the pupils. 
2. Instruction provides for increasin~ly difficult 
levels of thinking. 
3. Variety of meaningful applications and procedures 
are provided to develop understanding and skill. 
4. Provisions for rationalization are made in the teach-
ing of numerous skills. 
) 5. Provisions allow for discovery of procedures and 
meanings. 
) 6. Provisions are offered for dev~lopin~ resourceful-
ness and ingenuity in the use of numbers. 
7. Textbook is used as a guide rather than a device 
to be followed verbatim. 
( 8. Provisions are made for pupil participation in 
planning and selecting activities. 
9. Learning experiences are provided throup;h such 
means as exploration, discovery, trial, and.error. 
10. Provisions in instruction are made to establish 
understanding of what the finding of an ansvler 
requires. 
11. li.'Iastery of subject matter is considered on the vari-
ous levels of pupil achievement and aptitude. 
) 12. Provisions are made to make apparent the reasons 
for the various uses and applications in the 
arithmetic under study. 
13. 
) 14. 
Meaningful practice in a:.:'ithmetic drill is provided 
throush child narticipation in the activity • 
Motivation is made an integral part of instruction, 
(e.g. establishing; goals, revrard for accomplishment). 
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15. 
16. 
17. 
18. 
19. 
20. 
( ) 21. 
( ) 22. 
Teacher made objective tests are provided to 
evaluate instruction and learninp; • 
Provisions are made for systematic testing and the 
use of readiness tests. 
Provisions are made for diagnostic testing. 
Provisions are made for the use of standardized 
tests. 
Pupils participate in evaluating their ovm progress. 
Provisions are made for homework based upon the 
needs of individual pupils. 
Evaluations 
a. How effectively do the methods of instruction 
meet the needs of all the pupils? 
b. How effectively do the methods of instruction meet 
the specific needs of individual pupils? 
c. To what extent are instructional procedures carried 
out democratically? 
Comments: 
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III. EQUIPMENT AND MATERIALS 
Checklist 
( 1. A variety of counting and recognition devices is 
available (Check) -
Abacus 
--Adding Hachine 
--Automobile License Plates 
---Countin~ Boards 
--Counting Blocks 
---Dial Telephones 
--Dominos 
---Tallying Devices 
--Ten Pins 
-(Others) 
---------
2. A variety of time devices is available (Check) 
Clock 
---Hour Glass 
--Stop vlatch 
--Sun Dial 
-(Others) ______ _ 
( 3 .. A variety of measuring devices is available· (Check) 
Meterstick 
--Micrometer 
--Pedometer 
--Rulers 
· --S pe edomet er 
--TanPmeasures 
--Yardstick 
-(Others) 
--------
4. A variety of value devices is available (Check) 
Cash Register 
--Play Noney (e.g. coins, bills, checks) 
--Price Tags 
---Stamps 
--Tickets 
--Tokens 
--lvampum 
-(Others) 
--------
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5. A variety of containers is available (Check) 
Cans by sizes 
---Cooking measures (e.g. teaspoons, tablespoons~ 
--cups) 
Peck and bushel boxes 
---Pints, quarts, gallon measures 
==:(others) __________ ~--
6. A variety of special manipulative devices is 
available (Check) 
Extents Part Imparter 
---Fraction wheels 
---Geometric form and models 
---Globe 
---Index file of resource persons and mater-
---~als available in the community 
Materials for making lantern slides 
---Number fact finders 
---Place value pockets 
---Primary number kits 
---Weighing scales 
==:(others) ____________ __ 
7. A variety of cards is available (Check) 
Flash cards in the four processes 
---Fraction cards 
--.-Group recognition cards 
---Picture symbol ccrds 
---Readiness cards ( groupin'g) 
---Readiness cards (number system) 
==(0~-.. ----
8. A variety of charts is available (Check) 
Air maps 
---Base frequency chart 
---Bulletin board charts in arit~netic 
---Class number chart 
---Fraction chart 
---International Metric System chart 
---One hundred chart 
--Time tables 
---Two hundred chart 
='(Others)------------
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9 •. Pupils are encouraged to make homemade devices 
which relate themselves to arithmetic . 
10. 
11. 
Evaluations 
a. How adequate is the variety of manipulative instruc-
tional materials? 
b. How adequate is the variety of illustrative instruc-
tional materials? 
-
c. How effectively are these materials used? 
Comments: 
IV. OUTCOMES 
(No checklist items are prepared for this division 
since they would be largely repititions of checklist 
items in preceding divisionsL) 
Evaluations 
a. 
b. 
c. 
d. 
) e. 
f. 
To what degree have pupils mastered an understand-
ing of the basic number concepts? 
To what degree have pupils developed skill in 
using arithmetic fundamentals? 
To what degree does arithmetic instruction provide 
meaningful understandings and a~plications? 
To what extent are pupils developing techniques 
of logical thinking in mathematical problem 
solving situations? 
How effectively do pupils apply quantitative 
procedures in their out-of-school experiences? 
To what extent does the arithmetic progr&m prepare 
pupils for future instruction in mathematics? 
34 
• 
v. Special Characteristics of Arithmetic 
1. In what respects is arithmetic instruction in this school 
most satisfactory and commendable? 
(a) 
(b) 
(c) 
(d) 
2. In what respects is there greatest need for improving 
the teaching of arithmetic? 
(a) 
(b) 
(c) 
(d) 
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CHAP.fER IV 
SUGGES'l'IONS fOR USING TBE CRITERIA 
The instrument developed in this p~:p er is designed to 
measure the total arithmetic program o.f an elementary school. 
It is so constructed as to present an overall view o.f the 
arithmetic program as one part o.f the total program. Such 
an evaluative instrument can prove o.f inestimable value to 
superintendents and elementary supervisors_, principals, and 
teachers. 
In considering the value o.f a device o.f this kind to 
superintendents and elementary supervisors, the results .from 
su-ch an instrument can provide a compari tiwely accurate pic-
ture o.f the type o.f program in arithmetic being carried on 
throughout ari entire school system as one part o.f the total 
curriculum. From this too, it-might be possible to determine 
the weaknesses and strengths that characterize the area and 
thus aid in mapping out a program o.f revision or curriculum 
construction. 
The elementary school principal must see to it that 
the work o.f all the grades provides opportunities Rr growth 
in subject matter and learning. A glance at the results o.f 
such an evaluative instrument may reveal to what degree these 
36 
opportunities for growth and learning are offered and ·affected. 
·41t Strengths and weaknesses of the arith~etic program at a par-
ticular level within the school building may also be deter-
mined in the results of such an evaluative device. In this 
• 
manner steps may be taken to overcome any such problems in 
an attempt to provide a more adequate and meaningful arithmetic 
program. Comparisons of evaluation may also be made with other 
principals of the same school system in an attempt to determine 
how the arithmetic program varies from school to school. In 
this way these comparisons may serve to assist in determining 
the effectiveness of the arithmetic program from school to 
school as one part of the total elementary school curriculum. 
The individual classroom teacher very often needs to 
examine the curriculum for his grade to determine if the 
important needs are being provided. Evaluation, as provided 
through the use of such an instrument offers an opportunity 
to examine the arithmetic program for the various levels as 
one part of the total program for the grade level. The 
teacher may also determine, in part, where his work for a 
certain level begins. In considering the ultimate objectives 
or outcomes for elementary school arithmetic, the teacher may 
also determine how far his instructions are to be carried 
along. Without question it is safe to say that strengths 
and weaknesses within a certain level of the elementary 
37 
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school arithmetic program may also be pointed out. In such a 
~ case it affords the teacher the opportunity to act upon such 
-:weaknesses and make his arithmetic program as meaningful and 
as vivid as possible • 
• 
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EVALUATION RESEARCH PROJECT 
Name and Title 
State or Institutional Address 
Town or City and State Address 
Dear 
Street Address 
Town and State Address 
Date· 
A group research project is being conducted at Boston 
University to develop Evaluative Criteria for elementary 
schools. This project is under the direction of Dr. James 
F. Baker who served as Research Assistant to the Cooperative 
Study of Secondary-School Standards in developing the 1950 
edition of the Evaluative Criteria now being used in second-
ary schools throughout the country. 
One of the procedures which is planned is to have 
juries of interested and qualified persons criticize 
materials which will be prepared in tentative form by 
the research group. We hope that you will be willing to 
. serve as a jury member to criticize materials in the area 
of 
As this is a non-profit venture with the main aim in 
view to develop materials which teachers 1nay use in eval-
uating their own educational endeavors, funds are not 
available for the professional services of jury members. 
Past experience in developing the.secondary school instru-
ment indicates that leaders in education will be glad to 
participate in such a study on a voluntary basis. 
It is not expected that the time required of a member 
of the jury will be excessive. May we count on your cooper-
ation? A form is enclosed for your reply. 
Sincerely yours, 
Type Name 
Member Research Group 
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EVALUATION RESEARCH PROJECT 
Date: ______________ l951 
Mr. Arnold F. Checchi 
51 Sohier Road 
Beverly, Massachusetts 
Dear Mr. Checchi: 
The checks in the parentheses below indicate my 
status regarding the evaluation research project discussed 
in the letter accompanying this form. 
) 1. 
2. 
) 3 • 
4. 
I will serve as a member of the national jury 
of experts in the work of developing Evaluative 
Criteria for elementary schools, insofar as 
.these standards pertain to the area of arith-
metic. 
I understand the service will require criticism 
of tentative materials for the field of arith-
metic. 
I have access to a copy of the Evaluative Criteria 
1950 edition pertaining to secondary education 
which will give me an idea of the format and 
scope of a similar instrument. for elementary 
schools. 
Comments: 
(Signed) 
--------------------
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EVALUATION RESEARCH PROJECT 
Name and Title 
Street or Institutional Address 
Town or City and State Address 
Dear 
Street Address 
Town and State Address 
Date 
Thank you for accepting the invitation to serve on 
a jury to examine and criticize materials being developed 
to evaluate elementary education. Your cooperation is 
much appreciated. 
Enclosed please find the first draft of materials 
submitted for your criticism. Please feel free to change, 
delete,·or add to any of the material in this form. Your 
suggestions will be studied carefully and compared with 
criticisms received from.other jury members. As soon as 
replies have been received from all members of the jury, 
a revision will be made and sent to you. 
Enclosed also is an outline indicating the sections 
now being developed. This outline is of course tentative 
but it may help you to see the materials on which you are 
working in relation to the entire Criteria. 
We do not want to seem to be rushing you, but early 
attention on your part will be helpful. We hope to receive 
your criticisms by ( indicate a date, preferaply a 
Monday, two or three weeks after you send out the draft 
of materials ) 
Very sincerely yours, 
-Type name 
Member Research Group 
Enclosures. 
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ELEMENTARY EVALUATIVE CRITERIA 
Tentative Outline-
A--Suggestions for Using the Evaluative Criteria 
B--Pupil Population and School Community 
C--Educational Needs of Children 
D--The Curriculum 
D-1--Experienced Centered Program 
D-2--Arithmetic 
D-3--Arts and Crafts 
D-4--Handwriting 
D-5--Health and Safety 
D-6--Kindergarten · 
D-7--Literature and Poetry 
D-8--Music 
D-9--0ral Language 
D-10--Physical Education 
D-11--Reading 
D~l2--Science 
D-13--Social Studies 
D-14--Speech 
D-15--Spelling 
D-16--lvritten Language 
E--Library Services 
F--Guidance Services 
G--School Plant 
H--School Staff and Administration 
I--Individual Staff Member Blank 
J--Statistical Summary 
K--Graphic Summary 
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EVALUATION RESEARCH PROJECT 
Street Address 
Town and State Address 
Date 
Name and Title 
Street or Institutional Address 
Town or City and State Address 
Dear 
Your comments and suggestions concerning the 
elementary school evaluation blank Section D-2, 
Arithmetic have been received and ·t-rill be incor-
porated in a revision of this blank. The interest 
you have shown in this project and the suggestions 
you have volunteered are deeply appreciated. 
After all sections have been revised, a copy 
of the revision will be sent you by Dr. James F. 
Baker .of Boston University. 
Thank you very much for your cooperation. 
Sincerely yours, 
Your name 
r1ember of Research Group 
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TID,---)~ 
ARITHMETIC 
Statement of Guiding Principles 
Arithmetic, and organized body of subject matter, is 
taught for its practical value and because of the opportunities 
it affords for developing methods of logical thinking. 
In the early elementary school levols, stress is placed 
upon quantitative imagery through manipulation of objects and 
groups of objects to develop numerical relations and profi-
ciency in the fundamentals of addition and subtraction. As 
the pupils progress in knowledge and mastery of the fundamentals 
tht·out;h oultiplication and dl..ie~ion, elementary concepts of 
fractions are introduced to provide a basis for more advanced 
work. 
Emphasis in all instruction is upon tho development of 
meaning, accuracy, and speed in both oral and written compu-
tation. ar tho us• of more advanced problems adapted to the 
abilities and experiences of pupils, opportunities are pro-
vid d to develop abilities in interpretation of number rela-
tions and mathematical data in a variety of subject areas. 
Throughout all elementary year levels arithmetic instruction 
is carried out in meaningful and thought provoking situations 
to me t pr•sont needs and to prepare for futuro mathematics 
needs in daily living and in further education. 
·-----------------------------------------------------------------Jii 
NA.L!E OF .SC}i(X)L • ••••••• • •••••••••••• • ••••••••• ••• •••• • • DA 'IE ••••••••• •••••• •••• •• • 
Checklist and evaluation ratings made by: 
................................................ 
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1 
When the features in this section are being checked and evaluated, person~ 
applying the ratings should ask : "How well do the practices in this ~chool m~et the 
needs of the pupils ana community?" The two-fold nature of the work--evaluat1on and 
stimulation to improvem~nt--should be kept in mind. Careful, discriminating judg-
ment is essential if these purpose~ are to be served satisfactorily. 
The checklists consist of provision!'J, conditions, or characteristics found in 
good elementary schools. Although they aL·c recommenaed provisions, a school lacking 
some of th~m may have other compensating features. Space is provided to record 
these features as additional 1tems or under Comments. The checklist items should be 
marked as fol ows: 
.jj if the provis1c.n or condition is made extensively; 
.j i f the provision or condition is made to some extent; 
X if the provision or condition is very limited; 
M if the prov1sion or condition is missing and needed; and 
N if the provi sion or condition is not desirabl~ or do~s not apply . 
Evaluations represent th~ best judgment of those making the evaluat ion after 
all evid~nce including results of observ~tions, consideration of ratings on check-
list items, ana other data which may be available have been consider~d. Evaluations 
should always be made b;y the l ocal staff members even though thc::se evalu<:Jtions may 
be che::cked later by a visiting committee. Th~ ~valuation ratings should be m::>de by 
means of the scale defined below. 
5--Excellent; the provisions or conditions are ext~n sive and functioning 
excellently. 
4--Very Good;* 
a. the provisions or conditions are extensive and are functioning well, or 
b . the provisions or conditions are moderat~ly ext~nsive but are function-
ing excellently. 
3--Good; th~ provisions or conditions are moderately extensive and are function-
ing well. 
2--F air·~'* __ , 
a. the provi sions or conditions are moderately extensive but are functi~n­
ing poorly, or 
b. the provisions or conditions are limited in exttnt but are functioning 
well. 
1--Poor; the provisions or conditions are limited in extent and are functioning 
-pQorly. 
M--Missing: the provisions or conditions are missing and are needed· i f present 
they would make a contribution to the needs of puuil~. ' 
N--Does Not Apply; ~he provisions or .conditions are missing but do not appl y 
or are not des1rable for the ch1ldren of this community. (Reasons for the 
use of this symbol should be explained in each case under Comments.) 
i:- Staff members may wish to use the !'JY!Ilb:>ls 114a" or "4b," "2a" or "2b". 
1. Adapted from Evaluative Criteria, 1950 Edi t ion, publ ished by the Cooperative 
Study of Secondary-School Standards. 
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I. CONTENT 
Checklist 
The arithmetic work in the early elementary levels includes such experiences 
as: 
( ) 1. Counting and enumeration. 
( ) 2. Identifying numbers to two hundred. 
( ) 3. Writing numbers to one hundred. 
( ) 4. Using numbers in various activities, (e.g. rote poems, 
songs). 
( ) 5. Establishing ten as a basis of the number system. 
( ) 6. Reading and writing numbers to five hundred. 
( ) ?. Using measures, (e.g. pint, quart, gallon). 
games, 
( ) 8. Using number concepts for telling time and reading the calendar. 
( ) 9. Mastering addition and subtraction facts through six. 
( ) 10. Recognizing fractional parts. 
( ) 11. Understanding simple place value. 
( ) 12. Understanding zero as a place holder. 
( ) 13. Using addition and subtraction facts as processes in simple 
examples. 
( ) 14. Mastering multiplication and division facts through four. 
( ) 15. Related even one figure division. 
( ) 16. Extending use of fractions in measurement. 
( ) 1(. Computing with objects of value, (e.g. play money, stamps, tokens). 
( ) 18. Reading money values, (limited to intervals of 5 in the cents 
column). 
( ) 19. Introducing distance, including inch, foot, and use of rulers. 
( ) 20. 
( ) 21. 
Evaluations 
( ) a. How adequatelY does the content in arithmetic at th~ early elem~ntary 
levels provide readiness for extending the use of fundamentals? 
( ) b. To what extent do the offerings provide for the application of 
arithmetic in situations which are meaningful? 
Conments: 
------ -----------------------~-------------------------------------------------~ 
Checklist 
Tne arithmetic work of the later elementary levels includes such 
experiences as: 
( ) 1. Completing all multiplication and division facts. 
( ) 2. Working with uneven division. 
( ) J. Mastering one figure multipliers. 
( ) 4. Mastering one figure divisors. 
( ) 5. Extending the meaning of fractions. 
( ) 6. Easy addition and subtraction by concrete means. 
( ) 7. Computing with dollars and cents in all processes. 
( ) 8. WoPking and mastering two-figure divisors with even quotients. 
( ) 9. Checking multiplication. 
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) 10. Working and mastering two-figure divisors with uneven quotients. 
) 11. Checking division. 
) 12. Computing division in problem solving with various types of 
remainders. 
) 13. Adding and subtracting like fractions. 
) 14. Adding and subtracting decimals through thousandths. 
) 15. Using three and more figure multipliers. 
) 16. Estimating and correcting quotients. 
) 17. MUltiplication and division of fractions. 
) 18. Extending the use of fractions, (e.g. unlike fractions, mixed 
numbers, etc.). 
) 19. MUltiplying and dividing of decimals. 
) 20. Dividing with three figures, all types of difficulty. 
) 21. Extending use of fractions. 
) 22. Completing work in multiplication and division of decimals. 
) 23. Extending use of decimals. 
) 24. Problem solving, all degrees of difficulty. 
( ) 25. Et.timati.ng an .. ~·r->rs in prctlem solving. 
( ) 26. Using mathematical procedures and computational skills in social 
situations. 
Evaluations 
( ) a. How adequately does the content at the later elementary levels 
provide for the development of knowledges and skills needed by 
all pupils? 
( ) b. To what extent do the offerings at the later elementary levels 
prov~de for the application of arithmetic in situations which 
are meaningful to pupils? 
( ) c. To what extent is work in problem solving developing methods of 
logical thinking? 
Comments: 
II. .ME'Ir.O--:_ OF INSTRUCTION 
Checkl~st 
( ) 1. Provisions are made for systematic testing and the use of 
readiness tests. 
( ) 2. Provisions are made for diagnostic testing. 
( ) 3. Instruction is designea to meet objectives of need, ability 
and interest of the pupils. 
5. 
( ) 4. Instruction provides for increasingly difficult levels of thinking. 
( ) 5. Variety of meaningful applications and procedures are provided to 
develop understand~g and skill. 
( ) 6. Provisions for rationalization are made in the teaching of numerous 
sl i1l5. 
( ) 7. Provisions allow for discovery of procedures and meanings. 
( ) 8. Provisions are offered for developing resourcefulness and ingenuity 
in the use of numbers. 
( ) 9. Textbook is used as a guide rather than a device to be followed 
~ verbatim. 
( 
( 
( 
) 10. Provisions are made for pupil participation in planning and 
selecting activities. 
) 11. Learning experiences are provided through such means as exploration, 
discovery, trial and error. 
) 12. Provisions in instruction are made to establish understanding of 
what the finding of an answer requires. 
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) 13. Provisions are made to make apparent the reasons for the various 
uses and applications in the arithmetic under study. 
) 14. Meaningful practice in arithmetic drill is provided through 
child participation in the activity. 
) 15. Motivation is made an integral part of instruction, (e.g. 
establishing goals, reward for accomplishments). 
) 16. Teacher made objective tests are provided to evaluate instruction 
and learning. 
) 17. Provisions are made for the use of standardized tests. 
) 18. Pupils participate in evaluating their own progress. 
) 19. Provisions are made for homework based upon the needs of individual pupils. 
) 20. 
) 21. 
Evaluations 
( ) a. How effectively do the methods of instruction meet the needs of 
all the pupils? 
( ) b. How effectively do the methods of instruction meet the specific 
needs of individual pupils? ( ) c. To what extent are instructional procedures carried out democrat-
ically? 
Comments: 
ill. ~UIPMENT AND MATERIALS 
Checklist 
( ) 1. A variety of counting and recognition devices is available (Check) 
Abacul!l 
---Adding Machine 
---Automobile License Plates 
---Counting Boards 
-Counting Blocks 
---Dial Telephones 
-Dominos 
---Tallying Devices 
- Ten Pinl!l 
( ) 2. A variety of time devices is available (Check) 
Clock 
---Hour Glass 
-Stop Watch 
-Sun Dial 
:>US 
.ion 
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ck) 
( ) 3. A var~ety of measur1ng devices is available (Check) 
Meterstick 
( ) 
( ) 
( ) 
( ) 
-Micrometer 
Pedometer 
-Rulers 
-
_Speedometer 
·rapemeasures 
-Yardst~ck 
4. A variety of value devices is available (Check) 
Cash Register 
---Play Money (e. g. coins, bills, checks ) 
-Price Tags 
-Stamps 
- Tickets 
- Tokens 
_ Wampum 
5. A var iety of containers is available (Check) 
Cans by sizes 
--- Cooking measures (e . g. teaspoons, tablespoons, cups) 
--Peck and bushel boxes 
Pints, quarts , gallon measures 
6. A variety of special manipulative device s is available (Check) 
Exton' s Part Impar ter 
-Fraction wheels 
---Geomet ric form and model s 
- Globe 
---Index file of resource persons and materials available in 
- t he conmunity 
l.fa.terials for making lantern sli des 
---Number f act finders 
-Place value pockets 
-Primary number kit s 
Weighing scales 
7. A variety of cards is available (Check) 
Flash cards in the four processes 
---Fraction cards 
---Group recognition car ds 
---Picture symbol cards 
---Readiness cards (grouping) 
---Readiness cards (number syst em) 
( ) 8. A variety of charts is availabl e (Check) 
Ai r maps 
---Base frequency chart 
---Bulletin board charts in arithmetic 
---Class number chart 
---Fraction chart 
International Yetric Syst em chart 
-One hundred chart 
Time tables 
-Two hundred chart 
7. 
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Evaluations 
( ) a. How adequate is the variety of manipulative instructional materials? 
( ) b. How adequate is the variety of illustrative instructional materials? 
( ) c. How effectively are these materials used? 
Comments: 
IV. OUTCOMES 
(No checklist items are prepared for this division since they 
would be largely repetitions of checklist items in preceding 
divisions.) 
Evaluations 
( 
( 
( 
( 
( 
( 
) a. To what degree have pupils mastered the basic number concepts? 
) b. To what degree have pupils mastered arithmetic fundamentals? 
) c. To what degree does arithmetic instruction provide meaningful 
understandings and applications? 
) d. To what extent are pupils developing techniques of logical thinking 
in mathematical problem solving situations? 
) e. How effectively do pupils apply quantitative procedures in their 
out-of-school experiences: 
) f. Tb what extent does the arithmetic program prepare pupils for 
future instruction in mathematics? 
v. Special Characteristics of Arithmetic 
1. In what respects is arithmetic instruction in this school most satis-
factory and commendable? 
(a) 
(b) 
(c) 
(d) 
2. In what respects is there greatest need for improving the teaching of 
arithmetic? 
(a) 
(b) 
(c) 
(d) 
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